Rainfall is one of the primary sources of chemical inputs in forest ecosystems, and the 13 basis of forest nutrient cycling. Mixed evergreen and deciduous broadleaved forests are currently 14 one of the most threatened ecosystems due to their sensitivity to anthropogenic climate change. As 15 such, understanding the hydrochemical fluxes of these systems is critical for managing their 16 dynamics in the future. We investigate the chemistry of bulk precipitation, stemflow and 17 throughfall in a mixed evergreen and deciduous broadleaved forest in the Shennongjia region of 18 Central China. Mean nutrient concentrations in throughfall and stemflow were higher than in bulk 19 precipitation. Stemflow ion fluxes from deciduous tree species were greater than those for 20 evergreen tree species because of the differences in bark morphology and branch architecture.
Introduction

28
Nutrient cycling can directly determine the productivity and stability of forest ecosystem, and 29 is the basis for maintaining forest ecosystem stability and sustainability [1] . Nutrient cycling is 30 tightly linked to hydro-eco-pedological processes. Research on nutrient dynamics would contribute 
125
The study site is highly representative of mixed evergreen and deciduous broadleaved forests 126 in China, especially in terms of the high biodiversity of the area. The density and total basal area of 127 trees with height > 2 m was 2407 ha -1 and 42.56 m 2 ha -1 , respectively. Canopy cover during the growing season is, on average, approximately 85%. The dominant species included Cyclobalanopsis event, all of the 3 bulk precipitation samples and the 20 stemflow samples were collected immediately. 10 throughfall samples were randomly chosen from the 36 throughfall collectors and filters (Whatman, the pore diameter is 0.45μm), placed into plastic bottles, and preserved in a (1) 189
where SF represents the estimated stand stemflow depth (mm), m represents the number of trees
The volume-weighted means per event E (VWME) of bulk precipitation, throughfall and 194 stemflow were calculated as follows:
196
where VWME represents the mean concentration of a chemical element or compound (mg·L -1 ), Ci,E 197 represents the concentration at collector i for event E (mg·L -1 ), and Vi,E represents the rainfall, 198 throughfall, and stemflow amount at collector i for event E (mm) [33, 34] .
199
The input of a given nutrient was estimated according to Filoso et al. [35] :
where D represents the input of a certain element or compound (kg ha -1 ), C represents the mean 202 concentration of a certain element or compound (mg·L -1 ), and V represents the total volume of bulk 203 precipitation, throughfall or stemflow (mm).
204
The total input of certain element or compound is the sum of the solute in the throughfall and 205 stemflow, and the difference between the value of total input and bulk precipitation input is 206 regarded as the rainfall loading of certain element or compound [6, 36] .
207
The stemflow nutrient concentrations among different tree species were analyzed with 208 one-way analysis of variance. The sample amounts of bulk precipitation, stemflow and throughfall 209 were inconsistent, so nonparametric Kruskal-Wallis test was used to compare the nutrient 210 concentrations among these rainfall fractions. All statistical analyses were performed using SPSS 211 18.0 (SPSS Inc., Chicago, IL, USA). 
277
The EC values of stemflow of the two deciduous species (i.e., F. engleriana and Q. serrata) were 278 significantly higher than those of the two evergreen species (i.e., C. multinervis and C. oxyodon) (P < 279 0.05). This result can be explained by the subsequent differences in solute concentrations between 280 the different life history strategies. Specifically, all elements and compounds except for Mg 2+ were 281 more concentrated in the stemflow of deciduous species than in evergreen species ( Table 2 ). The pH 282 values of the two deciduous were slightly but insignificantly higher than those of the two evergreen 283 species (P > 0.05). Electrical conductivity (EC) of bulk precipitation was lower than throughfall and stemflow, and 288 the EC in stemflow of the two deciduous tree species was higher than the two evergreen tree species 289 throughout the growing period ( Figure 4 ). Concentrations of elements and compounds in 290 throughfall and stemflow were more variable over time than concentrations in bulk precipitation.
284
291
Concentrations of most elements and compounds (Cl -, NO3 -, NH4 + , Ca 2+ , K + , Mg 2+ and Na + ) were 
324
rainfall loadings of the first six elements and compounds were positive values, suggesting that these 325 nutrients in rainwater were enriched after passing through canopies and stems. The percentages of 326 nutrients reaching the forest floor from bulk precipitation were 52%, 43%, 46%, 17%, 35%, and 87%
327
for Cl -, SO4 2-, Ca 2+ , K + , Mg 2+ , and Na + , respectively. The bulk precipitation inputs of NO3 -and NH4 + 328 during the growing season were 0.53 and 0.31 kg ha -1 , and the total inputs of these nutrients were 329 and 0.42 and 0.29 kg ha -1 , respectively. In contrast, the rainfall loading values for NO3 -and NH4 + 330 were -0.10 and -0.02 kg ha -1 , respectively. 
331
363
There was obvious seasonal variation in throughfall and stemflow chemistry at the study site.
364
Most of the nutrient concentrations were very low at the beginning of the growing season, but 365 became more concentrated over time. This is because the tender leaves were able to absorb a large 
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